Introduction
============

The prevalence of drug-related disorders is highest in comparison with other clinical problems. According to the National Institute of Mental Health (NIMH)'s annual report, the prevalence of substance use disorder (SUD) in the general population is 35.3%.[@b1-AHJ-10-250] The United Nations Office on Drugs and Crime (UNODC) reports that Iran has the highest proportion of opium users in the world, and the highest prevalence rate is 2.8% among individuals in Iran.[@b2-AHJ-10-250] In recent years, advanced mental health professionals and educational and therapeutic institutions have experimented with theories, models, methods, strategies, and techniques for treating addiction and relapse preventing after drug discontinuation. However, no definitive treatment has yet been found. Even after that the dependent person has discontinued the use of the substance for a long time, one does not hope to stop using it for ever.[@b3-AHJ-10-250] In a review, 40%-60% of the patients treated with the drug relapsed to the drug within one year of treatment.[@b4-AHJ-10-250] Relapse is detectable by signs that are predicted in long use; one of the structures that is tied to relapse is craving. Craving is recognized as one of the most important factors in relapse process[@b5-AHJ-10-250] which is often referred to as an indicator of therapeutic success, as it may be a sign of an impending relapse.[@b6-AHJ-10-250] Craving is considered as the main driving force in SUD and its effective adjustment is associated with lower use and desirable outcomes.[@b7-AHJ-10-250]

The findings indicate that craving has a negative relationship with other psychological triggers such as smoking, stress, impulsivity, as well as a positive relationship with distress tolerance in drug abusers.[@b8-AHJ-10-250] Craving can be considered as the personal experience of forced substances use or strong desire for something (substance use) that makes it impossible to focus on anything other than it.[@b9-AHJ-10-250] Different researchers and theorists have studied the causes of substance abuse; one of the most important causes of relapse is low quality of life (QOL).[@b10-AHJ-10-250] The addiction has important effects on the health of addicts.[@b11-AHJ-10-250] Many professionals consider addiction to be a factor that can lower QOL. Many studies have shown that drug abuse is associated with lower QOL.[@b10-AHJ-10-250],[@b12-AHJ-10-250] QOL is a collection of emotional and cognitive responses from individuals to their physical, psychological, and social status, which is always a final consequence of clinical trials, interventions, and health care.[@b13-AHJ-10-250]

Studies have also shown that QOL in opioid dependents is lower than the non-psychiatric patients and general population, but is equated with psychiatric patients.[@b14-AHJ-10-250] QOL has been recognized as an important factor in the reduction of physical and psychological symptoms, and there are many indications that QOL is an important prognosis in therapeutic situations.[@b15-AHJ-10-250] There are psychological treatments for improving QOL and preventing the craving, including supportive care, cognitive behavioral therapy (CBT), and mindfulness-based therapy (MBT).[@b16-AHJ-10-250] MBT helps clients to lessen their thoughts and feelings in real and dogmatic ways, see personal responses to mental distress, and progress toward life values.[@b17-AHJ-10-250] There are theories in which it is believed that cognition and emotion should be considered in the conceptual context of phenomena. For this reason, instead of approaches such as CBT that corrects cognitive and inferior beliefs to correct emotions and behaviors, here the patient is taught to take his emotions in the first step and live with \"here and now\" to have more psychological flexibility.[@b17-AHJ-10-250],[@b18-AHJ-10-250] In these therapies, cognitive and behavioral techniques are combined with awareness.[@b18-AHJ-10-250] Theoretical foundations and the conceptual framework of this research are based on the Marlatt\'s theoretical framework which says that increasing self-awareness improves coping skills through meditation of mindfulness.[@b19-AHJ-10-250]

Substance-dependent individuals can be trained to recognize early warning signs of intake. The mindfulness-based intervention, due to its mechanisms such as acceptance, increase of awareness, sensitization, momentary presence, observation without judgment, dream, and release, is combined with traditional CBT techniques due to the positive effect on processes of therapy.[@b20-AHJ-10-250] According to research findings, one of the associative factors with craving is mindfulness.[@b9-AHJ-10-250] studies showed that mindfulness exercises reduced the craving of smoking.[@b21-AHJ-10-250] Also, descriptive findings report the negative relationship between mindfulness and substance abuse. The mindfulness reduces the craving of the drug abuse[@b22-AHJ-10-250] and predicts the higher level of mental health and lowers the use of alcohol, tobacco, and narcotics.[@b23-AHJ-10-250]

Mindfulness through effective admission and attention is effective in reducing unpleasant inner emotions and states.[@b17-AHJ-10-250] Stress is one of the components of substance abuse that affects the psychological component of QOL and causes significant loss in various areas of life of patients.[@b24-AHJ-10-250] Mindfulness-based interventions are effective in reducing drug use.[@b25-AHJ-10-250] Combining prevention education with mindfulness can be relatively successful in treatment of drug abuse.[@b20-AHJ-10-250] The higher mental awareness is associated with less alcohol, tobacco, and drug use.[@b25-AHJ-10-250] Therefore, this study was done to determine the effectiveness of the mindfulness-based relapse prevention (MBRP) model on QOL and craving in methadone-treated patients.

Methods
=======

This randomized controlled clinical trial was done in 2017. The study population included opiate-dependent men (aged 20-50 years) referring to methadone maintenance treatment (MMT) centers in Qom, Iran, from September to October 2017. The sample size of this study was according to previous relevant study. According to the study by Bowen et al.,[@b20-AHJ-10-250] for comparison of the groups in terms of the effectiveness of mindfulness on craving, an indicator of the effect size between the control and intervention group was reported 71%. With a confidence interval (CI) of 95% and a test power of 90%, using the Cohen's formula, 28 people were needed in each group. But with 20% drop, we estimated 35 patients in each group to get more reliable results.

To conduct this research, referring to MMT centers in Qom, the list of persons applying for treatment was prepared and 120 persons were selected based on the criteria for entry and exit. The criteria for entering were: being between the age of 18-50 years, being treated with methadone, and having cycle degree. Excluding criteria were: the occurrence of mental disorders, absences of more than two sessions, co-dependence on substances other than opiates, and participation in other therapies simultaneously. Of these 120 people, 70 were randomly selected. In the next stage, two groups of 35 were randomly selected and placed in intervention and control groups ([Figure 1](#f1-AHJ-10-250){ref-type="fig"}). It was also conducted with all Structured Clinical Interviews (SCID-IV) for Diagnostic and Statistical Manual of Mental Disorders-4th Edition (DSM-IV). Prior to the intervention, the rules and regulations of each session were presented, the treaty was adjusted, and the number and duration of each session was determined.

The control group received only general information about the substance use. Both groups received methadone therapy and completed 36-item Short Form (SF-36) QOL Questionnaire and Craving Beliefs Questionnaire (CBQ) at the beginning of the study (pre-test), after the end of MBRP sessions (post-test), and finally two months after the end of the sessions (follow up). The treatment consisted of 8 sessions of 2 hours, each one with two parts of 45 minutes and 15 minutes of rest between them.

***Demographic information questionnaire:***The questionnaire had five questions that were used to collect the demographic information of the participants in the study. This questionnaire included questions about: employment status, age, level of education, marital status, and drug use history of the participants in the study.

***CBQ:***The questionnaire is a personal self-report scale that measures the beliefs of craving. The questionnaire has 20 items which are graded on a 7-point Likert scale (from totally agree to completely disagree). The Cronbach\'s alpha coefficient for that was 0.84.[@b26-AHJ-10-250] In Iranian studies, Cronbach\'s alpha coefficients of 0.84 and 0.81 have been reported, which indicate the validity and reliability of this scale, respectively.[@b27-AHJ-10-250]

***SF-36 quality of life questionnaire:***This questionnaire was developed in 1992 and validated outside Iran. For example, in a research that evaluated the psychometric status of this questionnaire in China, the internal consistency coefficient was 0.82 and the reliability coefficient of the two semi-tests was 0.72.[@b28-AHJ-10-250] The questionnaire has 36 questions in eight dimensions that include physical performance dimensions, functional limitations due to physical problems, physical pain, general health, feeling of vitality, mental health, limitation of performance with regard to emotional issues, and social performance. The total score of the eight-dimensional health scores ranges from 0 to 100, which higher scores indicate better health status. Torkan et al. evaluated the reliability of this questionnaire using its internal consistency and its validity. The reliability test of the questionnaire was done using the statistical analysis of \"internal consistency\" and the validity was evaluated using the \"comparison of well-known groups\" and \"convergence validity\". The analysis of \"internal consistency\" showed that except for the vitality scale (α = 0.65), other scales of Persian version of SF-36 had the minimum standard reliability coefficients in the range of 0.77 to 0.90.[@b29-AHJ-10-250]

***Ethical considerations:***This research has been reviewed and approved by the Vice Chancellor of Ethics Committee of Isfahan University of Medical Sciences, Isfahan, Iran (No. 96149). Each participant completed the informed consent form and was also told to leave the study if not wanting to continue the session.

Results
=======

In this study, 70 men treated with MMT were studied. Participants were placed in two groups of MBRP and control. Each group included 35 subjects. 4 members were excluded in the intervention group due to irregular presence and non-completion of the follow-up questionnaire, and 2 in the control group were excluded due to failure to complete the questionnaires in the post-test and follow-up stages of the study. Data were collected from 64 subjects (31 in the intervention group and 33 in the control group) ([Figure 1](#f1-AHJ-10-250){ref-type="fig"}).

There were no significant correlations between employment status, age, level of education, and marital status in two groups ([Table 1](#t1-AHJ-10-250){ref-type="table"}).

The mean and standard deviation (SD) of craving in the pre-test, post-test, and follow-up phases are presented in [table 2](#t2-AHJ-10-250){ref-type="table"}. The mean of craving in pre-test in the intervention group was 89.52 ± 14.34 and in the control group was 83.37 ± 17.54. The difference in the scores of the two groups in pre-test was not significant. The mean score of post-test craving in the intervention group was 67.46 ± 11.14 and in the control group was 82.63 ± 18.57.

In the follow-up phase, this score in the intervention group was 67.28 ± 10.76 and in the control group was 83.19 ± 18.78. According to [table 2](#t2-AHJ-10-250){ref-type="table"}, mindfulness education reduced craving in intervention group in comparison to control group. The changes in craving scores and in the post-test and follow-up phases are presented in [table 2](#t2-AHJ-10-250){ref-type="table"}.

Mauchly's test of sphericity showed that the uniformity of matrix variance-covariance was not confirmed (W = 0.638, P \< 0.001). However, Hayling test (F = 1.08, P \< 0.001) showed a relationship between membership in the group and the intervention phase (time). The results of repeated measures ANOVA are presented in [table 3](#t3-AHJ-10-250){ref-type="table"}.

The mean and SD of the pre-test, post-test, and follow-up periods for QOL and its subscales are presented in [table 3](#t3-AHJ-10-250){ref-type="table"}. The mean of QOL of total pre-test in the MBRP group was 43.87 ± 9.47 and in the control group was 43.27 ± 6.26. The difference in the scores of the two groups before the intervention was not significant. The mean score of post-test QOL in the MBRP group was 46.37 ± 8.12 and in the control group was 43.69 ± 7.53. In the follow-up phase, this rate in the MBRP group was 45.83 ± 8.46 and in the control group was 42.86 ± 5.37. Also, changes in QOL scores and its subscales in the post-test and follow-up periods are presented in [table 3](#t3-AHJ-10-250){ref-type="table"}. Repeated measures ANOVA was used to compare the changes in QOL scores in three phases of study. The findings showed that the general score of QOL and its subscales in the MBRP group had a significant change compared to the control group (P ≤ 0.050) ([Table 3](#t3-AHJ-10-250){ref-type="table"}).

Discussion
==========

The study showed that mindfulness training could reduce the craving in methadone-treated patients. Finding of this study is consistent with findings of previous studies.[@b16-AHJ-10-250],[@b30-AHJ-10-250] For example, Bowen et al. in their study found that patients who received MBRP training reported lower levels of craving in comparison to control group who received treatment as usual.[@b25-AHJ-10-250] The findings are consistent with importance of interventions that increase mindfulness principles including acceptance and awareness and help patients foster a nonjudgmental view of their experience.

Attending to these processes may influence both the experience of craving and response to it.[@b25-AHJ-10-250] In addition, the findings showed that mindfulness training could improve QOL in methadone-treated patients, that is consistent with results of previous studies.[@b31-AHJ-10-250]-[@b33-AHJ-10-250] For example, Habibi et al. investigated the effectiveness of mindfulness therapy on improving the QOL of addicts in terms of physical and psychological health. The experimental group received 8 sessions of mindfulness-based intervention, while control group did not receive any intervention during this period. The results showed that mindfulness training in the MBRP group significantly increased scores of physical and psychological health.[@b34-AHJ-10-250] Mindfulness can improve QOL and reduce craving in methadone-treated patients. Several studies have shown that addiction is associated with a defect in the function of the impulse control network, which is associated with the prefrontal cortex.[@b30-AHJ-10-250] Therefore, improving the function of the prefrontal cortex may lead to self-regulation and emotional regulation, thereby helping to treat addiction.[@b35-AHJ-10-250] On the other hand, the findings of the biological nervous system also support the hypothesis that the mindfulness meditation increases awareness and creates alternatives for neglecting and impulsive behavior.[@b20-AHJ-10-250] Mindfulness not only strengthens the strategies of coping with the craving of drug use, but also is a substitute for addiction and destructive behaviors. In fact, by managing or controlling craving instead, healthy alternative behaviors can prevent drug use.[@b36-AHJ-10-250]

Mindfulness with an emphasis on acceptance instead of suppressing thoughts[@b17-AHJ-10-250] and the breakdown of drug-related recurrence stress increases recovery probability.[@b9-AHJ-10-250] Mindfulness training can increase cognitive control over craving and reduce stress associated with reduced drug use; therefore, it also plays a role in treating drug inactivity.[@b37-AHJ-10-250] Mindfulness with attention control and related emotional regulation, can be effective in controlling these disorders by increasing control over the visual clues of substance use and alcohol.[@b33-AHJ-10-250] Stress is one of the most important associative factors of substance abuse, which greatly affects the psychological component of QOL.[@b38-AHJ-10-250] Many studies have proved the effectiveness of mindfulness in reducing stress.[@b39-AHJ-10-250] Studies have shown that mindfulness and psychosocial flexibility can reduce distress[@b17-AHJ-10-250] and they suggest that mindfulness and psychological flexibility can play an important role in the control of anxiety, depression, and other psychological distress.[@b40-AHJ-10-250] By learning mindfulness, clients can manage stressful aspects of drug use and improve self-esteem, QOL, and psychological well-being.[@b20-AHJ-10-250]

Mindfulness-awareness training can increase the coping strategies of addicts. When they get new information and skills in relation to psychological care during the treatment, this situation becomes more tolerable for them and they can be better adapted to it.[@b17-AHJ-10-250] In fact, it can be said that mindfulness through strengthening the coping strategy leads to reduction of anxiety and psychological distress and thus improves self-efficacy and, consequently, increases the QOL.[@b34-AHJ-10-250]

Mindfulness teaches addicts to see their thoughts as thought, regardless of any content they may have. They learn to receive their thoughts more objectively as transient psychological events. When a person is in a state of observation, he is less influenced by his thoughts. The positive effects of this process can be seen in craving control. This will help them increase their capacity to prevent rumination.[@b36-AHJ-10-250] Addicts may have different experiences, such as sadness, feeling of failure, dissatisfaction, waiting for punishment, self-blame, or even suicidal ideation; this process, i.e., seeing thought as thought, helps addicts to manage them.[@b32-AHJ-10-250]

Applying mindfulness exercises, including physical scanning, helps addicts make more effective strategies for adjusting emotions. When emotions are revealed in the form of thoughts or simultaneously with physical sensations, if one learns to stay in his body with his body sensations, his emotional responsiveness will decrease. Mindfulness by this mechanism can be useful in decreasing craving and relapse probability. Based on studies, it can be claimed that mindfulness-based intervention can be done through various mechanisms to improve the QOL and reduce the probability of relapse through effective reduction of craving.[@b41-AHJ-10-250] MBT has been shown as an effective method in the treatment of SUDs. Investigation of the neurobiological and behavioral dysfunction in SUDs suggests the promising aspect of mindfulness for SUD. Mindfulness may help the addicts decrease avoidance, tolerate unpleasant withdrawal and emotional states (stress-related), and unlearn maladaptive behaviors (rumination). Additionally, it may decrease the interactions between these processes, thus, decreasing their additive effects on substance use.[@b33-AHJ-10-250],[@b41-AHJ-10-250] Also, mindfulness-based intervention as an effective treatment can reduce the craving and improve physical and mental health by various mechanism in methadone-treated patients.

Conclusion
==========

The findings of present study indicated that mindfulness training could improve QOL and reduce the craving and, consequently, relapse rates in opioid-dependent addicts. In addition, mindfulness-based intervention was suggested as a treatment for improving QOL and also reducing craving. Mindfulness-based intervention can be used as an effective, available, and low-cost intervention for addicts. Limitations of this study include research sample limitation to men and short duration of follow-up. To raise the generalizability and reliability, further studies with longer follow-up periods and both men and women patients, and also studies comparing mindfulness-based intervention with golden therapy (CBT) are recommended.
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###### 

Demographic characteristics of participants in both groups

  Variable                    Control        MBRP           P
  --------------------------- -------------- -------------- -------
  Age (year) (mean ± SD)      30.26 ± 5.13   29.82 ± 5.34   0.670
  Job \[n (%)\]                                             0.740
   Employed                   25 (80.64)     26 (78.78)     
   Jobless                    6 (19.35)      7 (21.22)      
  Education level \[n (%)\]                                 0.730
   Under diploma              22 (70.96)     25 (75.74)     
   Diploma                    9 (20.03)      8 (24.26)      
  Marital status \[n (%)\]                                  0.720
   Married                    23 (74.19)     24 (72.72)     
   Single                     8 (25.80)      9 (27.28)      

SD: Standard deviation; MBRP: Mindfulness-based relapse prevention

###### 

The comparison of craving at pre-test, post-test, and follow-up phases in both gr

  Variable       Treatment phase   P                                       
  -------------- ----------------- --------------- --------------- ------- ----------
  Intervention   89.52 ± 14.34     67.46 ± 11.14   67.28 ± 10.76   0.020   \< 0.001
  Control        83.37 ± 17.54     82.63 ± 18.57   83.19 ± 18.78   0.070   \< 0.001

Repeated measures ANOVA

SD: Standard deviation

###### 

The comparison of quality of life (QOL) at pre-test, post-test, and follow-up phases in both groups

  Variable                     Pre-test (mean ± SD)   Post-test (mean ± SD)   Follow-up (mean ± SD)   P                                                     
  ---------------------------- ---------------------- ----------------------- ----------------------- -------------- --------------- -------------- ------- ----------
  Vitality                     43.21 ± 9.79           43.39 ± 4.44            46.12 ± 8.48            43.24 ± 4.44   46.17 ± 8.36    43.47 ± 4.44   0.490   0.020
  Physical functioning         41.74 ± 12.14          40.92 ± 9.51            42.82 ± 11.27           40.87 ± 9.34   42.07 ± 10.15   40.69 ± 9.13   0.530   0.370
  Physical pain                43.56 ± 8.14           42.94 ± 9.04            46.17 ± 7.93            43.87 ± 8.88   45.43 ± 8.13    42.28 ± 9.04   0.240   0.180
  General health perceptions   47.59 ± 6.31           46.77 ± 4.84            54.46 ± 4.94            45.68 ± 5.12   53.88 ± 6.37    44.62 ± 4.79   0.030   \< 0.001
  Physical role functioning    42.18 ± 6.42           43.11 ± 4.44            47.25 ± 5.84            42.27 ± 4.44   46.07 ± 5.40    42.82 ± 4.44   0.110   0.310
  Emotional role functioning   44.29 ± 5.34           44.87 ± 8.61            50.64 ± 6.23            44.52 ± 9.44   49.39 ± 5.74    43.32 ± 8.83   0.001   \< 0.001
  Social role functioning      43.25 ± 7.13           45.17 ± 6.52            48.37 ± 7.94            42.77 ± 7.19   48.68 ± 6.45    43.45 ± 6.34   0.010   0.009
  Mental health                46.56 ± 9.14           50.19 ± 8.16            53.82 ± 8.48            48.81 ± 7.74   52.39 ± 7.91    49.07 ± 7.24   0.140   \< 0.001
  General QOL                  43.87 ± 9.47           43.27 ± 6.26            46.37 ± 8.12            43.69 ± 7.53   45.83 ± 8.46    42.86 ± 5.37   0.010   \< 0.001

Repeated measures ANOVA

SD: Standard deviation; QOL: Quality of life
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